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Impurity pair absorption i s ,  in general, difficult to observe above the isolated 
impurity absorption background. However; if the impurity pairs give rise to reso- 
nant modes, observation is simplified. Resonant pair modes have been reported in 
NaC1:Ag ( l ) ,  KC1:Na (2, 3), and NaC1:F (4). In this note, we report the observation 
of an infrared absorption line due to a KF impurity pair in NaC1. 
The NaCl crystals used in this experiment were grown in a i r  by the Czochralski 
technique. The concentration of fluorine in the crystals was determined absolutely 
using a specific ion electrode method in which aqueous solutions prepared from the 
infrared samples were compared with solutions containing known concentrations of 
fluorine ions. The concentration of the potassium impurities was determined by 
flame spectroscopy, The transmission of the crystals was measured at 7 K ueing 0 
a RIIC Michelson interferometer. 
For NaCl samples with a high concentration of both fluorine and potassium im- 
-1 -1 
wide absorption line was observed at 16.5 cm purities, a 1.5 cm 
not present in samples with a high concentration of only fluorine or  only potassium. 
A more careful analysis indicated that the strength of the absorption line was linearly 
proportional to the product of the concentration of the fluorine impurity times the 
concentration of the potassium impurity, Table 1. This indicates that the resonance 
mode i s  due to a K F  impurity pair. 
. This line was 
An isolated fluorine impurity in NaCl has a triply degenerate resonance absorptior 
-1 line at 59.5 cm 
bouring sodium ions, this line should split into a high frequency, non-degenerate 
line corresponding to atomic motion along the axis of the pair configuration and iRto 
a low frequency, doubly degenerate line. Apparently, we have observed this doubly 
degenerate line. The non-degenerate line was not observed. This i s  not surprising 
(5). If a relatively large potassium ion replaces one of the neigh- 
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Pa i r  mode resonance absorption in NaC1:KF 
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x) Product of column two and three. 
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since resonant mode absorption at frequencies appreciably higher than 60 cm i s  
not expected due to the high densitiy of states.  Two mechanisms tend to lower the 
characteristic frequency of fluorine ion vibrations perpendicular to the impurity 
pair axis. The potassium impurity deforms the lattice so that the fluorine impurity 
has more room to move in directions perpendicular to the impurity pair  axis. At 
the same t ime,  the potassium impurity extends i t s  own charge distribution toward 
the centre of the cavity tending to ra ise  the bottom of the potential well in which the 
fluorine si ts .  
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